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WHAT IS CLAIMED IS: 



A method of modulation, comprising the steps of: 
periodically and alternately subjecting an input digital signal to 
5 first modulation and second modulation to convert the input digital 
signal into a pair of a baseband I signal and a baseband Q signal, the 
first modulation and thej second modulation being different from 
each other; and 

outputting the pair §f the baseband I signal and the baseband 
1 0 Q signal. 



2. A methdd as recited in claim 1, wherein the first modulation 
is at least 8-sumali^int modulation, and the second modulation is 
phase shift key\ng. 
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A method 



as recited in claim 2, wherein the phase shift 



keying is quadrature phase shift keying. 



^ ( A method as^recited in claim 3, wherein the quadrature phase 

2 0 shift keying provide^ signal points on an I axis and a Q axis in an I-Q 
plane. 

A method as recited in claim 2, wherein the at least 8-signal- 
point modulation is atl least 8 quadrature amplitude modulation. 
25 * 

A method as recited in claim 4, wherein the at least 8-signal- 
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point modulation is at least 8 quadrature amplitude modulation. 



7. A method as reci 
quadrature amplitude rr 
modulation. 
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in claim 5, wherein the at least 8 
odulation is 16 quadrature amplitude 




8. A method as recited in claim 6, wherein the at least 8 
quadrature amplitude modulation is 16 quadrature amplitude 
modulation. 



9. A method as recitedi^ijn claim 5, wherein the at least 8 
quadrature amplitude modulation provides signal points which 
result from rotation of signal points of at least 8-value normal 
quadrature amplitude modulation through an angle of 7i/4 radian 
1 5 about an origin in an I-Q plane. 



10. A method as recited inVclaim 6, wherein the at least 8 
quadrature amplitude modulation provides signal points which 
result from rotation of signal pcrints of at least 8-value normal 
2 0 quadrature amplitude modulation through an angle of 7t/4 radian 
about an origin in an I-Q plane. 



11. A method as recited in claim 7, wherein the 16 quadrature 

amplitude modulation provides signal points which result from 

2 5 rotation of signal points of 16-value normal quadrature amplitude 

modulation through an angle of 7t/4 radian about an origin in an I-Q 

\ 

\ 
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plane. 
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12. A method as recited in claim 8, wherein the 16 quadrature 
amplitude modulation provides signal points which result from 
rotation of signal points lof 16-value normal quadrature amplitude 
modulation through an s|ngle of 7c/4 radian about an origin in an I-Q 
plane. 

13. A method as recited in claim 2, wherein a maximum of 
amplitudes corresponding to signal points of the at least 8-signal- 
point modulation in an IAQ plane is equal to an amplitude of a signal 
point of the phase shift keying in the I-Q plane. 



14. A method as reqited in claim 7, wherein a distance between 

1 5 signal points of the 16 ^quadrature amplitude modulation in an I-Q 

plane is equal to a given value times a distance between signal points 
of the phase shift keyingjin the I-Q plane, the given value being in a 
range of 0.9 to 1.5. 

C 

2 0 15. A method as recited in clk|mN7, wherein a distance between 

signal points of the 16 qukdratuKe amplitude modulation in an I-Q 
plane is equal to twice a distance between signal points of the phase 
shift keying in the I-Q plane. 



2 5 16. A method as recited in claim 8, wherein a distance between 
signal points of the 16 quadrature amplitude modulation in the I-Q 
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plane is equal to V2 timls a distance between signal points of the 
quadrature phase shift keying in the I-Q plane. 



17. A method as reciteld 
keying providing 
corresponding portions o 
differences between pha 



in claim 2, wherein the phase shift 
perioditally-spaced symbols which represent 
f the input digital signal in terms of 
es of the periodically-spaced symbols. 



18. A method as recite 
point modulation assigns 
respective signal points fpr 
point used by a second symbol 
precedes the first symbo 



in claim 17, wherein the at least 8-signal- 
logic states of the input digital signal to 
a first symbol in response to a signal 
ot tnfc phas6 shift keying which 



19. A method as recited in 
point modulation is at least 8 




wherein the at least 8-signal- 
q^iadrature amplitude modulation. 



20. A method as recited ijn claim 19, wherein the at least 8 
quadrature amplitude modulation is 16 quadrature amplitude 

2 0 modulation. 

21. A method as recited irl claim 19, wherein the at least 8 
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quadrature amplitude modu 
result from rotation of signa 



ation provides signal points which 
points of at least 8 -value normal 
quadrature amplitude modulation through an angle of rc/4 radian 
about an origin in an I-Q plaie. 
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22. A method as recited in claim 20, wherein the 16 quadrature 
amplitude modulation prcyides signal points which result from 



rotation of signal points oi 
modulation through an an 
plane. 

23. A method as recited 
keying is quadrature phasi 



24. A method as recited 
phase shift keying provides 
an I-Q plane. 



16-value normal quadrature amplitude 
e of iz/4 radian about an origin in an I-Q 



in claim 17, wherein the phase shift 
shift keying. 



in claim 23, wherein the quadrature 
signal points on an I axis and a Q axis in 



1 5 25. A method as recited ih cl 
is 16 quadrature amplitude pio 
is quadrature phase shift kewn 




wherein the first modulation 
n, and the second modulation 



26. A method as recited in blaim 25, wherein the 16 quadrature 
2 0 amplitude modulation provides signal points which result from 

rotation of signal points of 16 value normal quadrature amplitude 
modulation through an angle of k/4 radian about an origin in an I-Q 
plane. 



2 5 27. A method as recited in 
phase shift keying provides si\ 



claim 25, wherein the quadrature 
gnal points on an I axis and a Q axis in 
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an I-Q plane. 

28. A method as recited in claim 25, wherein the 16 quadrature 
amplitude modulation provides signal points which result from 
rotation of signal points of 16-value normal quadrature amplitude 
modulation through an angle of 7c/4 radian about an origin in an I-Q 
plane, and the quadrature phase shift keying provides signal points 
on an I axis and a Q axis in the I-Q plane. 

29. A method as\ recited in claim 25, wherein a maximum of 
amplitudes corresponding to signal points of the 16 quadrature 
amplitude modulation in an I-Q plane isequal to an amplitude of a 
signal point of the quadrature pftiase^shift keying in the I-Q plane. 

30. A method as recked in claim 25, wherein a distance between 
signal points of the 16 quadrature amplitude modulation in an I-Q 
plane is equal to a given Value times a distance between signal points 
of the quadrature phase snift keying in the I-Q plane, the given value 
being in a range of 0.9 to 11.5. 

31. A method as recited tin claim 25, wherein a distance between 
signal points of the 16 quadrature amplitude modulation in an I-Q 
plane is equal to twice a distance between signal points of the 
quadrature phase shift keying in the I-Q plane. 



32. A method as recited in claim 26, wherein a distance between 



-111 



signal points of the 16 que 
plane is equal to times 
quadrature phase shift keyh: 



dr^ure amplitude modulation in the I-Q 
ce between signal points of the 
the I-Q plane. 




33. A transmission apparatus comprising: 

first means for periodically and alternately subjecting an input 
digital signal to first modulation and second modulation to convert 
the input digital signal into a pair of a baseband I signal and a 
baseband Q signal! the first modulation and the second modulation 
being different from each other, the first modulation being at least 
8-signal-point modulation, the second modulation being phase shift 
keying; and 

second means l[or outputting the pair of the baseband I signal 
and the baseband Q sifenal. 

34. A reception apparatus comprising: 
first means for recovering a pair of a baseband I signal and a 

baseband Q signal from a received signal; and 

second means for periodically and alternately subjecting the 
pair of the baseband I signal a^d the baseband Q signal to first 
demodulation and second dMnddulation to convert the pair of the 
baseband I signal and the baseband Q signal into an original digital 
signal; 

wherein the first demodulation is for signals of at least 8 
tion, and the second demodulation is phase 



signal points module 



shift keying demodulation. 
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35. A radio communication/ system comprising: 
a transmission apparatus including: 

al) first means for periodically and alternately subjecting an 
input digital signal to first modulation and second modulation to 
convert the input digital signal into a pair of a baseband I signal and 
a baseband Q signal, the first modulation and the second modulation 
being different from eacn other, the first modulation being at least 
8 -signal-point modulation, the second modulation being phase shift 
keying; 

a2) second mearfis for converting the pair of the baseband I 



signal and the baseband Q $ 
corresponding RF signal; 

s for trl 



pair of the baseband 
the fifth means to fi 
convert the pair of tl 



into an original digital signal; 




enerated by the first means into a 
itting the RF signal generated by 



a3) third mear 
the second means; 

a reception apbaratus including 

bl) fourth me^ns for receiving the RF signal transmitted by 
the third means; 

b2) fifth means 
a baseband Q signal 
and 

b3) sixth meaifis for periodically and alternately subjecting the 
I signal and the baseband Q signal recovered by 
_ st demodulation and second demodulation to 
e baseband I signal and the baseband Q signal 



for recovering a pair of a baseband I signal and 
from the RF signal received by the fourth means; 
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wherein the first 
signal points module 
shift keying demodu 



demodulation is for signals of at least 8 
tio:^knd the second demodulation is phase 
atibn. 



